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Docket No. PF199D2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Ni et al. 

Application Serial No.: 09/91 1,346 Art Unit: 1646 

Filed: July 24, 2001 Examiner: Mertz, P. 

For: Antibodies to Natural Killer Cell Attorney Docket No.: PF199D2 

Enhancing Factor C 

Declaration of Viktor Roschke Under 37 C.F.R. § 1.132 

Sir: 

I, Viktor Roschke, Ph.D., hereby declare and state as follows: 

1. I am currently employed as the Director of Clinical Immunology and Antibody 
Development at Human Genome Sciences, Inc. (HGS), which I understand to be the assignee 
of the above-captioned patent application (the '078 Application). I received my MS degree in 
Biochemistry in 1977 from the Novosibirsk University. I earned my Ph.D. in 1985 from the 
Novosibirsk Institute of Bioorganic Chemistry of the Russian Academy of Sciences after 
completion of 5 years of research in the field of immunochemical analysis of biomolecules. 
This research entailed extensive antibody development work. From 1985 to 1992, 1 conducted 
independent research in monoclonal antibody development and applications of 
immunochemical techniques to understanding the structure and function of biomolecules. I 
also was involved significantly in implementation of new immunochemical techniques for use 
in medical diagnostics. In 1992, 1 joined the Laboratory of Genetics at National Cancer 
Institute (NCI) in Bethesda, Maryland. I spent 5 years at NCI studying the biology of 
antibody-producing B cell tumors known as plasmacytomas. In 1997, 1 joined Human 
Genome Sciences where my research work included, in large part, both carrying out and 
supervising the development and characterization of therapeutic and reagent antibodies in 
support of pre-clinical and clinical research on protein and antibody-based therapeutics. I 
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have co-authored a book chapter and 36 scientific articles that have been published in peer- 
reviewed scientific journals. A copy of my curriculum vitae is attached as Exhibit A. 

2. I have been shown and have examined U.S. Patent Application No. 
09/911,346 (the '346 Application), captioned above, which I understand was filed on July 24, 
2001 and has an effective filing date of June 6, 1995. 1 will refer to the '346 Application as 
"the Application." 

3. I have been shown and have examined U.S. Patent No. 5,250,295 (the '295 
Patent) entitled Natural Killer Cell Enhancing Factor by Shau et al. I will refer to this patent 
as the "'295 Patent." A copy of the '295 Patent is attached hereto as Exhibit B. 

4. I have been shown and have examined U.S. Patent No. 5,610,286 (the '286 
Patent) entitled DNA's Encoding Natural Killer Cell Enhancing Factor by Shau et al. I will 
refer to this patent as the "'286 Patent." A copy of the '286 Patent is attached hereto as 
Exhibit C. 

5. I have been asked by patent counsel for HGS to provide my expert opinion as 
to whether the antibodies disclosed in the '295 and '286 Patents by Shau et al. would have 
been characterized by those who ordinarily practiced research with antibodies at the effective 
filing date of June 6, 1995, as an antibody that specifically binds the protein NKEF C of SEQ 
ID NO:2 or the protein encoded by the cDNA contained in ATCC Deposit No. 97157 or a 
fragment thereof. 

"Specifically Binds" As Understood by Those Using Antibodies in Research 

6. Those who ordinarily practice research with antibodies (for example, those 
who practice research in areas such as immunology and cell & molecular biology), both now 
and at the time of the effective filing date, routinely use the phrase "specifically binds" to 
refer to the functional ability of the antibody to preferentially bind a particular (target) antigen 
instead of a non-target antigen. As an example, the textbook Immunology: a Synthesis by 
Edward Golub and Douglas Green (2 nd edition, Sunderland, MA:Sinauer Associates, 
Inc.l991:p. 23, attached herewith as Exhibit D) defines specificity as "the ability of 
antibodies produced in response to an antigen to react with that antigen and not with others." 
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7. Thus, an antibody that specifically binds a given protein (herein after Protein 
X, the target antigen) is an antibody that preferentially binds Protein X without a significant 
level of binding to other proteins (i.e., without a significant level of "cross-reactivity" or 
"cross-reaction"). In this context "preferentially binds" "without a significant level of 
binding" to other antigens means that the antibody's ability to specifically bind the target 
antigen makes it useful for discriminating the target antigen from other antigens in biological 
assays, diagnostic assays, or treatment protocols (such as in cell staining, immunoblot 
analyses, immunoprecipitations, enzyme-linked immunosorbent assays (ELISA), or in vivo 
binding of the target antigen). 

8. An antibody that binds equally well to Protein X and paralogous 1 polypeptide 
Protein Z would not be an antibody that an immunologist would consider as one that 
specifically binds Protein X, regardless of the sequence identity between the two proteins. 
Consider, for example, the Santa Cruz Biotechnology Research Antibodies 1997/98 Catalog, 
which lists many antibodies that are specific for a protein and are non cross-reactive to other 
members of the protein family. For example, the catalog lists an Anti-FGF-1 (fibroblast 
growth factor 1) antibody and describes it as "specific for FGF-1; non cross-reactive with 
other members of the FGF family." As another example, the catalog lists an Anti-CKR-1 (C- 
C chemokine receptor 1) antibody and describes it as "specific for CKR-1; non cross-reactive 
with other known C-C chemokine receptor gene-encoded proteins." See, Santa Cruz 
Biotechnology, Inc. 1997/98 Research Antibodies Catalog, pages 239 and 319, respectively, 
enclosed herewith as part of Exhibit F. The usage of the term "specifically binds" as I have 
described it is consistent with the usage of the term as of June 6, 1995. 

9. Members of either the FGF family or C-C chemokine receptor family share a 
high degree of homology with each other. Yet antibodies specific for individual members of 

1 The terms "orthologous" and "ortholog/orthologue" versus "paralogous" and "paralog/paralogue" are used 
herein as these terms are generally understood and in accord with a definition provided by the National Center 
for Biotechnology (NCBI). See the NCBI Field Glossary available on the internet at 

http://www.ncbi.nlm.nih.gOv/Class/FieldGuide/glossary.html#A , a printout of the excerpted definitions for 
orthologue and paralogue are attached herewith as Exhibit E. Orthologous genes (or, genes which are 
orthologues) are derived from a common ancestor through vertical evolutionary descent. Thus, genes (and 
proteins encoded by them) are considered to be orthologues when they represent the same gene (or protein) 
found in different species. For example, feline FGF-1 (fibroblast growth factor-1), murine FGF-1, and human 
FGF-1 are orthologues (orthologous proteins). In contrast, paralogous genes (or, genes which are paralogues) 
are genes found within the same genome that are thought to have evolved by gene duplication. For example, 
human FGF-1, human FGF-2, and human FGF- 3 are gene paralogues; and, the proteins encoded by these genes 
are also paralogues (or paralogous proteins). 
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this family are expressly advertised as not cross-reacting with other members of the family 
(paralogues). This illustrates my point, that scientists who routinely work with antibodies 
consider an antibody that is "specific" for one member of a protein family as one that does not 
appreciably bind, i.e. cross-react, with other members of that family (i.e., paralogues) 
irrespective of the level of sequence identity among family members. 

10. In contrast, the fact that an antibody specifically binds a polypeptide in one 
species (e.g., human) also binds the orthologous polypeptide in another species (e.g., mouse) 
would not change an immunologists' characterization of that antibody as "specific". Thus, an 
antibody that specifically binds human Protein X may also specifically bind murine Protein 
X. Such cross-species binding merely indicates that the antigenic determinant to which the 
Protein X antibody binds is conserved in both human and mouse Protein X. Likewise an 
antibody that is specific for Protein X may bind fragments or variants of Protein X depending 
on the presence or absence of the antigenic determinant of the protein of SEQ ID NO: 2 or 
encoded by the cDNA contained in ATCC Deposit No. 97157 included in the fragment or 
variant. 

11. To summarize, scientists routinely working with antibodies, as of June 6, 
1995, would define an antibody that specifically binds a protein as an antibody that under 
empirically optimized antibody binding conditions: 

a) is useful in biological assays, diagnostic assays, or therapeutic protocols because 
of its ability to discriminate between the target protein and non-target proteins; 
and 

b) binds the protein (as well as fragments and variants of the protein which contain 
the antigenic determinant) against which it was raised/screened with significantly 
higher affinity than it binds other proteins (i.e., paralogues and unrelated proteins). 

Antibodies Described in the 4 286 Patent are Not Antibodies That Specifically Bind 
NKEFC 

12. The present Application describes a Natural Killer Cell Enhancing Factor C 
protein having the amino acid sequence of SEQ ID NO:2 or of the protein encoded by the 
cDNA contained in ATCC Deposit No. 97157 that is known in the literature as NKEF C. For 
the purposes of this declaration, I will henceforth use the term "NKEF C" to refer to either or 
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both the protein of SEQ ID NO:2 or the protein encoded by the cDNA contained in ATCC 
Deposit No. 97157. NKEF C is member of a family of Natural Killer Cell Enhancing Factors 
(NKEFs), of which proteins known as NKEF A and NKEF B are also members. An 
alignment of these proteins is shown in Exhibit G. 

13. The '295 and '286 Patents collectively describe purified and characterized 
NKEF A and B. More particularly, inventors purified a factor from human peripheral blood 
lymphocytes (PBL), which they termed "NKEF." The purity and molecular weight of their 
purified NKEF protein was determined by SDS-PAGE (see '286 Patent, column 9, paragraph 
3). The band corresponding to NKEF on the SDS-PAGE gel was excised and used as an 
immunogen to immunize rabbits for the generation of a rabbit anti-NKEF polyclonal serum. 
This polyclonal antibody was used to clone a cDNA encoding an NKEF polypeptide from a 
cDNA expression library (see '286 Patent, column 13, paragraph 1). The cDNAs isolated 
from this immunological screening/cloning procedure that allowed the inventors to obtain the 
first NKEF protein were used to obtain further NKEF cDNAs. The ultimate results of the 
'286 Patent identified two proteins: NKEF A and B shown in SEQ ID NOS. 2 and 4, 
respectively. From the specification of the '286 Patent it is not clear whether the rabbit 
antibody was raised against NKEF A or B or if the antibody is able to bind both A and B. It 
is certain their antibody binds at least one of NKEF A and B. 

14. Nether the '295 nor the '286 Patent identifies the NKEF C of the present 
application, nor do they test whether the antibodies described in the '295 and '286 Patents 
bind NKEF C. The antibodies disclosed in the Shau Patents may or may not bind NKEF C. 
Such a determination cannot be predicted and can only be determined experimentally. 
However, the ability of these antibodies to bind NKEF C is immaterial to the question of 
whether these antibodies are antibodies that specifically bind NKEF C. As discussed above, 
an antibody that specifically binds a protein does not significantly or appreciably bind a 
paralogue of that protein. In the present context, an antibody that specifically binds NKEF C 
would not significantly or appreciably bind the paralogues of NKEF C, namely NKEF A and 
B. Because the antibodies described in Shau et al. bind NKEF A and B, they are clearly not 
antibodies that specifically bind NKEF C. Those who ordinarily practice research with 
antibodies would have come to this conclusion at the effective filing date of June 6, 1995. 
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15. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under § 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patents issuing thereupon. 





DATE 



VIKTOR ROSCHKE, PH.D. 
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CURRICULUM VITAE 



Viktor V.Roschke, Ph.D. 

Human Genome Sciences 

14200 Shady Grove Road 

Rockville, MD 20850 

Phone: (240)314-4400 x2030 

Fax: (301)517-8901 

email: Viktor_Roschke@hgsi.com 

Education 

1985, Ph.D. (Molecular Biology). Institute of Bioorganic Chemistry. Novosibirsk, Russia. 
Thesis: Development of new methods of immunoanalysis using human myoglobin as a model 
protein. 

1977, M.S. (Biochemistry). Novosibirsk University, Novosibirsk, Russia. 
Research experience 

1997-Present. Human Genome Sciences, Inc. Rockville, MD. 

1997- 1998 - Scientist, Cell biology, 

1998- 2001 - Section Head, Antibody Development 
2001-2003 - Associate Director, Antibody Development 
2003-Present - Director, Clinical Immunology and Antibody Development. 

Currently supervise a group of 42 employees. 

Responsible for antibody and ELISA development to support pre-clinical and clinical studies on novel 
therapeutic proteins and antibodies. Developed antibodies and ELISA assays for more than 30 proteins in 
early pre-clinical development. Supervise development and qualification of late stage pre-clinical and 
clinical PK 9 immunogenicity and neutralization assays for PAmAb, ETR-2, TR2-J, ETR-1, anti-CCR5 mAb, 
Albuferon. 

Since 1999 started a program of generation and characterization of human therapeutic antibodies using 
Xenomouse technology. The main interest is concentrated on antibodies to TNF-family members and 
integral transmembrane proteins (7 TMs). 

Identified and characterized several new cancer specific targets for antibody mediated immunotherapy using 
electronic library class analysis of the HGS database. 

1992-1997. Lab. of Genetics, NCI, NfflL Bethesda, MD. Visiting Associate. 

Conduct research on cellular and molecular mechanisms of development and dissemination of murine B- 
cell tumors. Main fields of activity are: 

Studies on structural aspects of interaction of primary plasma cell tumors with stromal elements of the 
inflammatory granulomatous tissue (establishing primary cultures of stromal cells from mouse granuloma 
tissu).. 

Generation of rat and rat x mouse monoclonal antibodies, screening MAB by ELISA on immobilized 
primary stromal cells and by immunohistochemical staining of cloned stromal cells, selection of specific 
clones by immunoper oxidase staining of frozen sections of different tissues. 



Investigation of c-myc genomic instability by frequency determination of spontaneous and cholera toxin 
induced chromosomal translocations in mice susceptible and resistant to plasmacytomagenesis (single copy 
Long distance PCR followed by Southern blot analysis using "nested" oligonucleotide probes). 
Assessment of the role of 11-4 and /-interferon in plasmacytoma development by tumor induction experiments in 
11-4 and /-interferon knockout mice (viral tumor induction, tiimor phenotyping by FACS analysis, ELISA, 
RFLP analysis and histochemistry). 

Investigation of disseminated growth of murine plasmacytoma with particular attention to the question of 
bone marrow involvement ( construction of tagged cell lines, intravenous injection in mice, dissection of mice, 
preparing tissue specimens for paraffin sections and DNA isolation, detection of metastases by PCR and 
immunohistochemistry, assessing the bone marrow involvement and bone resorption by microscopic analysis 
of specially stained paraffin sections). 

Generation of "knockout" mice using homologous recombination technology (preparation and 
characterization of targeting constructs, transfection and selection of embryonic stem cells, limited experience 
in blastocyst injection and reimplantation into foster mothers). Investigation of the role of different genes 
(CD44, Sa and Pvt-I) in plasmacytomagenesis. 

1988-1992. Director, Research and Development. BioSAN Inc., Institute of Bioorganic Chemistry, 
Siberian Branch of the USSR Academy of Sciences, Novosibirsk. 

Responsible for Research and Development of a small company affiliated with an academic institution. 
Supervise a group of 15 employees including 5 doctoral level biologists and chemists. Major directions include 
development of new immunochemical methods for research and diagnostic purposes, development of an 
universal approach for random tritium labeling of organic compounds and biopolymers, development of an 
ultrafast oligonucleotide synthesizer. 

Personal research interests concentrate on development of monoclonal antibodies and new 
immunochemical methods for detection of low molecular weight toxicants. 

1987-1989. Lab chief. Laboratory of Immunochemistry and Cellular Engineering, Institute of 
Bioorganic Chemistry and affiliate Institute of Clinical Immunology, Siberian Branch of the USSR 
Academy of Sciences, Novosibirsk. 

Provided scientific and administrative leadership for 7 employees including 2 postdoctoral biochemists. The 
main purposes of the laboratory were facilitation of collaboration between academic and clinical institutions, 
developing new diagnostic tools, and establishing a training program for medical school graduates. 

Conducted research on time resolved fluoroimmunometric analysis. Involved in immunochemical studies 
of the topography and functional mapping of RNA-polymerases from different species, using monoclonal 
antibodies. 

1984-1987. Staff Scientist. Institute of Bioorganic Chemistry, Siberian Branch of the USSR Academy 
of Sciences. Novosibirsk. 
Established hybridoma technology using domestic reagents and components (one of the first groups in 
USSR to establish hybridoma technology). Generated monoclonal antibodies against a variety of antigens 
including human myoglobin, tick borne encephalitis virus, E.coli and Wheat germ RNA-polymerases. 
Developed an original method for localization of antigenic determinants in proteins with known primary 
structure by means of limited protein hydrolysis and immunochemical staining of Western blots. 

1979-1984. Institute of Organic Chemistry, Siberian Branch of USSR Academy of Sciences. 
Novosibirsk. Research Fellow, since 1981 - Junior Scientist. 

Conduct research on new principles of immunoanalitical techniques. Developed a rapid method of 
nonequilibrium radioimmunoassay of human myoglobin for express diagnostics of myocardial infarction. 



Synthesized ATP conjugates with thyroxine and myoglobin and developed a new technique of ATP -metric 
bioluminescent immunoassay. Proved the possibility to use complement mediated antigen-antibody specific 
lysis of liposomes as an immunoanalytical tooL 

Developed technologies for industrial production of RIA kits for myoglobin and insulin. 

1975-1979. Institute of Cytology and Genetics, Siberian Branch of USSR Academy of Sciences, 
Novosibirsk. Research Student, since 1977 - Research Fellow. 

Research on molecular mechanisms of steroid hormones action. Demonstrated increasing of in vitro 
translation activity of mRNA preparations from rat liver upon hydrocortisone administration 

Specific areas of expertise: 

Antibody development. 

Involved in Antibody development since 1979. 

During the last six years supervised the generation and characterization of MABs against more than 30 
proprietary HGS proteins. 

Generated and characterized MABs against a number of haptens, protein, viral and cellular antigens: 
2,3,7,8 - tetrachlorodibenzodioxine, myoglobin, murine G-6-PDH (allele specific), RNA polymerase 
from E.coli (different subunits), RNA-polymerase from wheat germs (different subunits, topographic 
determinants), tick born encephalitis virus (different proteins, topographic determinants), murine 
stromal cells (surface specific, lineage specific, tissue specific). 

Generated and characterized human monoclonal antibodies against a more than 10 proprietary HGS 
targets using Xenomouse technology. Experience in generation of Mabs against integral 
transmembrane proteins. 

Established an efficient strategy of generation of poly and monoclonal anti-idiotypic antibodies in 
rabbits and mice. 

Assay development. 

Supervised Development and Qualification of PK, immunogenicity and neutralization assays in a 
GLP compliant environment. 

Established a number of assays for screening and characterization of murine and human (both phage 
display and Xenomouse) antibodies — affinity ranking, receptor binding, real time kinetics (BIACore), 
cell surface binding, complement fixation, complement and cell mediated antibody cytotoxicity, cell 
proliferation, cell viability. 

Established a strategy for screening MAB against cell surface antigens of stromal cells (ELISA and 
DELFIA on immobilized cells of different lineages; high-throughput FAQS analysis, immunostaining 
on tissue culture clusters, frozen and paraffin sections; Western blot analysis of cell extracts). 

Established assays for pre-clinical and clinical PK, immunogenicity and neutralization studies for 
more than 20 different proteins and antibodies. 

Developed a method for mapping MAB epitopes on proteins (limited enzymatic or chemical 
degradation of the protein of interest, separation of peptides by PAGE and subsequent Western blot 
immunostaining). Characterized epitopes for MAB against human myoglobin, RNA polymerases from 
E.coli, wheat germs, and V3 protein from tick-borne encephalitis virus). 



Scientific publications. 
Book chapter: 

Grachev M.A., Roschke V.V. ATP-metric immunoanalysis. In: Luminescence immunoassay and 
molecular applications, p203-215, K.Van Dyke, R.Van Dyke Eds. CRC Press, Boca Raton, 1990. 

Articles in referred journals: 

In English: 

1 . Budker V.G., Mustaev A.A., Pressman E.K., Roschke V.V .» Vakhrusheva T.E. Adsorption of 
non-membrane proteins on the surface of model phospholipid membranes. Biochim. Biophys. Acta, 
688(2):541-6, 1982. 

2. Grachev M. A., Matveev L.E., Pressman E.K., Roschke V.V . A rapid method for myoglobin 
radioimmunoanalysis as a diagnostic tool in myocardial infarction. Clin. Chim. Acta, 124(2):235-238, 
1982. 

3. Grachev M.A., Dobrikov M.I., Knorre V.D., Pressman E.K., Roschke V.V .. Shishkin G.V. A 
new system for ATP-metric immunoanalysis. FEBS Lett., 162(2):266-269, 1983. 

4. Kiseleva E.V., Dudareva N.A., Dikalova A.E., Christolubova N.B., Salganic R.I., Laktionov P.P., 
Roschke V.V ., Zaychikov E.F. The cloroplast genome of Beta Vulgaris L.: structural organization and 
transcriptional activity. Plant Science 62: 93-103, 1989. 

5. Janz S, Roschke V.V . Completion of the DNA sequence determination of the Igh2 locus of the 
mouse: the 5-1 [A] region. Immunogenetics, 43(1/2) : 101-104, 1996. 

6. Roschke V.V ,, Kopantzev E.P., Dertzbaugh, M., Rudikoff S. Chromosomal translocations are 
associated with normal immune responses. Oncogene, 14:3011-3016, 1997. 

7. Kopantzev E., Roschke V ., Rudikoff S. Interleukin-2 mediated modulation of plasma cell tumor 
growth in a model of multiple myeloma. Hum. Gene Ther., 9 : 13-19, 1998. 

8. Roschke V.V ., Hausner P.H., Kopantzev E.P., Pumphrey J.G., Riminucci M., Hilbert D.M., 
Rudikoff S. Disseminated growth of murine plasmacytoma: similarities to multiple myeloma. Cancer 
Res., 58 (3): 535-541, 1998. 

9. Moore PA, Belvedere O, Orr A, Pieri K, LaFleur DW, Feng P, Soppet D, Charters M, Gentz R, 
Parrnelee D, Li Y, Galperina O, Giri J, Roschke V , Nardelli B, Carrell J, Sosnovtseva S, Greenfield W, 
Ruben SM, Olsen HS, Fikes J, Hilbert DM. BLyS: member of the tumor necrosis factor family and B 
lymphocyte stimulator. Science 1999 Jul 9;285(5425):260-3 

10. Zhang J , Roschke V, Baker KP, Wang Z, Alarcon GS, Fessler BJ, Bastian H, Kimberly RP, 
Zhou T. Cutting edge: a role for B lymphocyte stimulator in systemic lupus erythematosus. J Immunol 
2001 Jan 1;166(1):6-10. 

1 1. Xu LL, Stackhouse BG, Florence K, Zhang W, Shanmugam N, Sesterhenn IA, Zou Z, Srikantan 
V, Augustus M 5 Roschke V , Carter K, McLeod DG, Moul JW, Soppett D, Srivastava S. PSGR, a novel 
prostate-specific gene with homology to a G protein-coupled receptor, is overexpressed in prostate 
cancer. Cancer Res 2000 Dec l;60(23):6568-72. 

12. Nardelli B, Belvedere O, Roschke V , Moore PA, Olsen HS, Migone TS., Sosnovtseva S, Carrell 
J, Feng P, Giri J, Hilbert DM. Synthesis and release of B Lymphocyte stimulator from Myeloid Cells. 
Blood, 2001 Jan 1;97(1): 198-204. 

13. Cheema G., Roschke, V ., Hilbert, D.M., Stohl W. Elevated serum B Lymphocyte 



stimulator levels in patients with systemic immune based rheumatologic diseases. 
Arthritis.Reum., 2001 Jun;44(6):1313-9 

14. LaFleur DW, Nardelli B, Tsareva T, Mather D, Feng P, Semenuk M, Taylor K, Buergin 
M, Chinchilla D, Roshke V , Chen G, Ruben SM, Pitha PM, Coleman TA, Moore PA. Interferon- 
kappa, a novel type I interferon expressed in human keratinocytes. / Biol Chem, 2001 Oct 
26;276(43):39765-71 

15. Sung C, Parry TJ, Riccobene TA, Mahoney A, Roschke V , Murray J, Gu ML, Glenn JK, 
Caputo F, Farman C, Odenheimer DJ. Pharmacologic and pharmacokinetic profile of repifermin 
(KGF-2) in monkeys and comparative pharmacokinetics in humans. AAPS Pharm Sci 
2002;4(2):E8 

16. Stohl W, Cheema G, Briggs W, Xu D, Sosnovtseva S, Roschke V , Ferrara D, Labat K, 
Sattler F, Pierangeli S, Hilbert D. B Lymphocyte Stimulator Protein- Associated Increase in 
Circulating Autoantibody Levels May Require CD4(+) T Cells: Lessons from HIV-infected 
Patients. Clin Immunol 2002 Aug; 104(2): 115 

17. Alderson R, Gohari-Fritsch S, Olsen H, Roschke V , Vance C, Connolly K. In vitro and in 
vivo effects of repifermin (keratinocyte growth factor-2, KGF-2) on human carcinoma cells. 
Cancer Chemother Pharmacol 2002 Sep;50(3):202-12 

18. Roschke V , Sosnovtseva S, Ward CD, Hong JS., Smith R, Albert V, Stohl W, Baker KP., 
Ullrich S, Nardelli B, Hilbert DM, Migone TS. BLyS and APRIL Form Biologically Active 
Heterotrimers That Are Expressed in Patients with Systemic Immune-Based Rheumatic Diseases. 
J Immunol 2002 Oct 15; 169(8) 

19. Fiscella M, Perry JW, Teng B, Bloom M, Zhang C, Leung K, Pukac L, Florence K, 
Concepcion A, Liu B, Meng Y, Chen C, Elgin EC, Kanakaraj P, Kaufmann TE, Porter J, Cibotti 
R, Mei Y, Zhou J, Chen G, Roschke V, Komatsoulis G, Mansfield B, Ruben S, Sanyal I, Migone 
TS. Nat Biotechnol 2003 Mar;21(3):302-7. Epub 2003 Feb 24. 

20. Tan SM, Xu D, Roschke V, Perry JW, Arkfeld DG, Ehresmann GR, Migone TS, Hilbert 
DM, Stohl W. Local production of B lymphocyte stimulator protein and APRIL in arthritic joints 
of patients with inflammatory arthritis. Arthritis Rheum. 2003 Apr;48(4):982-92. 

21. Baker KP, Edwards BM, Main SH, Choi GH, Wager RE, Halpern WG, Lappin PB, Riccobene 
T, Abramian D, Sekut L, Sturm B, Poortman C, Minter RR, Dobson CL, Williams E, Carmen S, Smith 
R, Roschke V, Hilbert DM, Vaughan TJ, Albert VR. Generation and characterization of LymphoStat- 
B, a human monoclonal antibody that antagonizes the bioactivities of B lymphocyte stimulator. 
Arthritis Rheum. 2003 Nov;48(l l):3253-65. 

Translated into English: 

22. Mertvetsov N.P., Chesnokov V.N., Blinova N.N., Roshke V.V ., Golovin S.Y., D f duganova 

N. A. Influence of hydrocortisone on the properties of rat liver polyribosomes, metabolism and template 
activity of the polysomal poly-A-containing RNA. Biochemistry (New York) 43(5): 730-737, 1978. 

23. Likhoschway Ye.V., Kerkis A.Yu., Khristolubova N.B., Zaichikov E.F., Laktionov P.P., 
Roschke V.V ., Kulyba N.P., Kozlov A.V. Structural-functional organization of Escherichia coli 
chromosome on the basis of results of immunoelectron microscopy. Doklady Biological Sciences. 
Proc.NaiAcad.ScL USSR, v299, p 142-145, 1988. 

24. Kiseleva E.V., Dudareva N.A., Dikalova A.E., Khristolyubova NJB., Salganic R.L, Lactionov 
P.P., Roschke V.V , Zaichikov E.F. Localization of transcriptionally active regions in the genome of 



Beta vulgaris L. chloroplasts with the aid of monoclonal antibodies to the B-subunit of E.coli RNA 
polymerase.Do/:Zatfy Biological Sciences. Proc.Nat.Acad.Sci. USSR, v304, pi -3 ,1989. 

25. Kiseleva E.V., Kapitonov V.V. Ovchinnikova L.P., Khristolyubova N.B., Kolchanov 
N.A., Lactionov PP., Roschke V.V , Zaichikov E.F. Discovery of paired transcriptional 
complexes in bacterial chromatin. Doklady Biological Sciences. Proc,Nat.Acad.Sci. USSR, 
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free hapten. In general, carriers are molecules that are of them- 
selves immunogenic. Hence we may think of the hapten -as an 
1 added determinant on an already immunogenic molecule. The 
study of hapten-carrier systems has given us much information 
about the nature of antigens and the antigen-antibody interaction, 
but it has also been one of the keys to understanding the cellular 
events in the immune response {see Chapter 17). 



The Specificity of Serological Reactions 

•Landsteiner studied haptens and carriers in an attempt to work 
out the rules that govern antigenicity. The compilation of these 
studies appeared in his classic treatise, The Specificity of Sero- 
logical Reactions. As we will see, no universal rules governing 
antigenicity came out of this work, but what did emerge was the 
-realization that the chemical properties of the antigen molecule 
determine the specificity of the immune, system'. Specificity jis 
W% t defined as the ability. of antibodies produced in response to an 
III antigen to react with that antigen and not with others. The trior- 
^^^ : --: 0 ughness of Landsteiner's approach and the elegance of his 
jll^f^ 'thought make browsing in this volume, which is available in paper- 
| ^^^^^"-back, a worthwhile experience for any scientist. 
I F^^Pl Landsteiner immunized a rabbit with a hapten-carrier conju- 
| l ^^&ksatk. This injection resulted in antiserum with both anti-hapten 
R?^#l^nd anti-carrier activity. He then conjugated the hapten to a dif- 
^^^^ iferent carrier and reacted the conjugate with the same antiserum 
I ^^^:Ao".test for the presence of anti-hapten antibodies. Because he had 
I Changed carrier molecules for the test, there was no anti-carrier 

I ift^^iire action; the reaction observed was between the anti-hapten anti- 
I ^^^fSbodies and the hapten. He then varied the properties of the hapten 
I ^^^f ; in order to study, for example, the effect of acidic or ionic groups 
^^on the ability of the antibody raised against the original hapten to 
pi. react with the modified hapten. Although no general rules 
sSS ff emerged, it is instructive to look at some of Landsteiner's conclu- 
jv/siohs (Landsteiner, 1962): 

The principal results of numerous precipitin tests with apopro- 
teins were the following ... m 

1. First of all, the nature of the acidic groups was of decisive 
influence, [p. 163] 

if - 1 1 

llgData from' Landsteiner's experiments are shown in Tables 1-4. 
IpAntibody is raised against aminobenzene or arninobenzene with 
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Cross Reactivity 

Antibody molecules can exhibit great specificity, but there are cross 
reactions — cases in which antibody to antigen A also reacts with 
antigen'B. This can be due to the presence of the same molecular 
configuration, or antigenic determinant, on the two antigens, or to 
properties of a. jdexerminant that allow it to be recognized as 
though it were another £roup. Antigenic determinants are also 
called epitopes. As we move through the book we will use these 
terms almost interchangeably. We can conceive of molecules that 
have similar but not identical structures and appear in closely 
related species. These molecules may have enough similarity to 
allow antibodies against one to react with the other. 1 

Table 5 shows the percentage of cross reactivity between albu- 
mins of different species. Antibody was made against bovine serum 
albumin (BSA), and the extent of the ability of albumins from other 
species to react with the anti-BSA was then determined. This cross 
reactivity is probably due to the presence of common determinants 
on the different albumins. To determine this, however, each of the 
determinants must be isolated and studied chemically. Even then, 
as we wili see later in this chapter, we cannot be quite certain of 

'The neurobiologist A. K. Hal] has suggested the term immunofrequent for such 
determinants. 



Table 5 Cross reaction between BSA and other 
albumins." 



Albumin 
source 


Percentage of 
cross reactivity 
with BSA 


Albumin 
source 


Percentage of 
cross reactivity 
with BSA 


Human 


15 


Mouse 


10 


Pig 


32 


Rat 


13 


Sheep 




Harosier 


13 


Horse 


13 


Cat 


2S 


Guinea pig 


fH 


Vallaroo 




Dog 


13 







Source: Data Erom Weigte. 1961. J. Immunol. 87: 599. 
a Kabbit anti-BSA was absorbed with each of the albumins listed 
and cfien tested for its ability to react with BSA. -ThJs"abUity is 
expressed as a percentage cross reactivity The data show that 
sheep BSA has the highest amount of cross reactivity and 
guinea pig and vallaroo the least. 
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Orthologue 



Orthologues are genes derived from a common ancestor through 
vertical descent. This is often stated as the same gene in different 
species. In contrast, paralogs are genes within the same genome that 
have evolved by duplication. 

The hemoglobin genes are a good example. Two separate genes 
(proteins) make up the molecule hemoglobin (alpha and beta). The 
alpha and beta DNA sequences are very similar and it is believed that 
they arose from duplication of a single gene, followed by separate 
evolution in each of the sequences. Alpha and beta are considered 
paralogs. Alpha hemoglobins in different species are considered 
orthologs. 




Paralog 



Paralogs are usually described as genes within the same genome that 
have evolved by duplication. See Ortholog. 
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Fibroblast Growth Factors 

Fibroblast growth factors (FGFs) share 30-55% sequence identity and similar gene structure and are capable of inducing 
transformation via an autocrine mechanism when introduced into cells expressing the appropriate FGF receptor Acidic (aFGF/FGF-1) 
and basic FGF (bFGF/FGF-2), prototypes of this expanding family of growth regulatory molecules, are well known for their ability to 
stimulate the proliferation of cells of mesenchymal, epithelial and neuroectodermal origin FGF-3 Qnt2) andFGF-4 (Ixt/Kaposi FGF) 
§S are encoded by proto-oncogenes Thus, FGF-4 was first revealed to be an oncoprotein in Kaposi's sarcoma cells, while the lnt2 gene 
SIP^ mc °ding FGFS is oncogenically activated by ins&iional mutagmesis during mouse mammary tumor virus-induced carcinogenesis. 
|§; Other family members include FGF-5, FGF-6, FGF-7 (keratinocyte growth factor, KGFJ, FGFS (AIGF) and FGF-9 (GAF). 



[fcFGM (C-19): cattsc-1884 

goat polyclonal IgG, 200 pg/ml: $175 

|§|| ■ epitope corresponding to amino acids 137-155 mapping at the 
llfft caiboxy terminus of the fibroblast growth factor-1 (FGF-1) 
~ precursor of human origin (identical to corresponding mouse 
|p and rat sequences) 

^specific for FGF-1; non cross-reactive with other members of the 
||FGF family 

Ifmouse, rat and human reactive 
^^^^Westem blotting and ELJSA 

^■blocking peptide available (sc-1884 P) t 100 pg^O 5 ml: $45 
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IMSM (EM9): sc-1884. Western blot analysis of human FGF-1: 
>4130 WB. 



|£(147)-G: cat%sc-79-G 



^ippiyclonal IgG, 200 pg/ml; also available as 
X 100 pgfal, FGF-2 (147): sc-79: $175 

^corresponding to amino acids 40-63 mapping within the 
^terminal domain of the FGF-2 precursor of human 
puffers from corresponding mouse and chicken 
""^ a single amino acid) 
j||S£ specific; non cross-reactive with acidic FGF 
goat and human reactive 

t ting, immunoprecipitation and immuno- 
IpB^ (formalin-fixed, paraffin-embedded tissues) 

|J|epUde available (sc-79 P), 100 pg/0 5 ml: $45 




FGF-2 (147): sc-79. Immunoperoxidase staining of formalin-fixed, 
paraffin-embedded porcine uterine tissue Kindly provided by 
Laurie A Jaeger 
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FGF-2 



FGF-2 (147): sc-79. Western blot analysis of human FGF-2: 
sc-4131 WB tested aMOng. 
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r " R/!©mbrane Receptors 

C-C Chemokine Receptors 

The C-C or P chemokine family is characterized by a pair of adjacent cysteine residues A total of seven C-C chemokine receptors have 
been identified: CKR-l, CKR-2A, CKR-2B, CKR-3, CKR-4, CKR-5 and tlx Duffy blood group antigen Each of these receptors are G protein- 
coupled, seven pass transmembrane domain proteins whose major physiological role is to function in the chemotaxis of T cells and 
phagocytic cells to sites of inflammation. These receptors also serve as coreceptors for viruses* 



CKR-l (C-20): cat%sc-6l25 

. goat polyclonal IgG, 200 pgfand: $175 

■ epitope corresponding to amino acids 336-355 mapping at the 
carboxy terminus of the C-C chemokine receptor gene type 1 
(CKR-l) precursor of human origin (differs from corresponding 
mouse sequence by two amino acids) 

■ specific for CKR-l; non cross-reactive with other known C-C 
chemokine receptor gene-encoded proteins 

■ mouse, rat and human reactive 

■ Western blotting and immunohistochemistry 

■ blocking peptide available (sc-6l25 P), 100 pg/0- 5 ml: $45 



|K CKR-2A (C-17): cat#sc-6227 



I ■ goat polyclonal IgG, 200 pg/ml: $175 

;; : ■ epitope corresponding to amino acids 358-374 mapping at the 
carboxy terminus of the C-C chemokine receptor gene type 2A 
; (CKR-2A) precursor of human origin 

■ specific for CKR-2A; non cross-reactive with other known C-C 
) chemokine receptor gene-encoded proteins 

W ■ human reactive 

;> Western blotting and immunohistochemistry 
1 blocking peptide available (sc-6227 P), 100 pg/0 5 ml: $45 



JXKR-2B(C-20): cat%sc-6228 

goat polyclonal IgG, 200 pg/ml: $175 

!? epitope corresponding to amino acids 341-360 mapping at the 
j| ..carboxy terminus of the C-C chemokine receptor gene type 2B 
|y(CKR-2B) precursor of human origin 

^specific for CKR-2B; non cross-reactive with other known C-C 
^chemokine receptor gene-encoded proteins 

g. mouse, rat and human reactive 

| : Western blotting and immunohistochemistry 

| blocking peptide available (sc-6228 P), 100 pg/0 5 ml: $45 



CKR-3 (M-19): catUsc-6130 



» goat polyclonal IgG, 200 pg/ml: $175 

« epitope corresponding to amino acids 341-359 mapping at the 
carboxy terminus of the C-C chemokine receptor gene type 3 
(CKR-3) precursor of mouse origin 

► specific for CKR-3; non cross-reactive with other known C-C 
chemokine receptor gene-encoded proteins 

« mouse and rat reactive 

» Western blotting and immunohistochemistry 

» blocking peptide available (sc-6l30 P), 100 pg/0 5 ml: $45 



CKR-3 (C-20): catisc-6225 



■ goat polyclonal IgG, 200 pg/ml: $175 

■ epitope corresponding to amino acids 336-355 mapping at the 
carboxy terminus of the C-C chemokine receptor gene type 3 
(CKR-3) precursor of human origin 

« specific for CKR-3; non cross-reactive with other known C-C 
chemokine receptor gene-encoded proteins 

■ human reactive 

• Western blotting and immunohistochemistry 

« blocking peptide available (sc-6225 P), 100 pg/0 5 ml: $45 
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Decoration 'Decoration #1': Shade (with solid black) residues that match 
NKEFC. PRO exactly. 



Decoration 'Decoration #2': Shade (with solid black) residues that match 
NKEFC. PRO exactly. 



